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(54) EXTERNAL STORAGE MEDIUM AND CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exterior external 
storage device capable of booting for itself at the time of 
starting a computer. 

SOLUTION: A converter 2 for performing USB-IDE 
conversion is connected to the USB terminal of a personal 
computer(PC) 1, and an external HDD 3 is connected to the 
IDE terminal of the converter 2. The HDD 3 sends a status 
for pretending that an FDD which can be booted is 
connected to the PC 1 at the time when the PC 1 is 
started, then reads an IPL stored in an FDD 
correspondence area P2 and transfers the IPL to the PC 1. 
An OS main body stored in an HDD correspondence area 
P1 is subsequently transferred to the PC 1. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the external storage connected to a computer body, 

and its controller. 

[0002] 

[Description of the Prior Art]BIOS carried in the flash ROM of the computer body, etc., Having set 
[ for example, ] the external storage which can be booted at the time of the activation start of a 
computer as a specific thing, it has set up as memory storage which can boot an internal hard disk 
drive (HDD), a floppy disk drive (FDD), and CD-ROM. Therefore, either of these is connected to the 
computer body, And as far as IPL (initial program loader: OS boot program) is correctly memorized 
at least by the memory storage, OS can be normally started by one [ the power supply of a 
computer body ]. 

[0003] Drawing 1 is a flow chart which shows operation of the outline of the computer body at the 
time of a power turn. If are one [ the power supply of a computer body ] or a reset button is 
operated, BIOS will be started (ST1) and initialization processings, such as a self-test and a 
peripheral LSI, and peripheral equipment, will be performed (ST2). The external storage which can 
be booted is searched (ST3), and while reading IPL (OS boot program) from an external storage with 
the highest priority into a memory in the device obtained as a result of search, control is passed to 
IPL after the end of reading (ST4). By this IPL, OS main part is loaded (ST5) and control is passed 
to OS after the completion of a load (ST6). 

[0004]Since it is set up as an external storage which can generally boot HDD built in the computer, 
unless the floppy disk is inserted in the FDD device with a higher priority, in the above-mentioned 
ST4, IPL is read from this built-in HDD. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the external storage set up as what can be 
booted at the time of the activation start of a computer has fixed restriction at BIOS. The external 
storage which can boot in many cases is three kinds, FDD, built-in HDD, and CD-ROM, and the 
other external storage, for example, external HDD, is not set up as a device which can be booted. 
For this reason, there were some following inconvenient fields when using a computer. 
[0006]First, the OS cannot be started only by the different OS being installed in external HDD to 
start a different OS from OS memorized by built-in HDD and CD-ROM. In this case, a partition is 
set as built-in HDD and how to store two OS's in the field of each party SHON, respectively can be 
considered. However, when the capacity of built-in HDD is insufficient, it is necessary to exchange 
the HDD of this built-in itself for a mass thing. Although it is also possible to load FDD to IPL at the 
time of the activation start of a computer, and to load OS main part from external HDD 
continuously by utility software, In this case, while preparing separately the utility software which 
wrote the above-mentioned procedure, the floppy disk which memorized IPL also had the 
complicatedness that it had to prepare separately. 

[0007]The purpose of this invention is to provide the controller connected to the external external 
storage and the device which can be booted by itself at the time of the activation start of a 
computer. 



[0008] 

[Means for Solving the Problem]This invention is constituted as follows, in order to solve the 
above-mentioned technical problem. 

[0009](1) A storage parts store provided with OS boot program storing region and the other field 
which memorize OS boot program, Status made to look like that to which an external storage which 
can be booted at the time of an activation start of a computer is connected is sent to a computer, 
Then, OS boot program was read from OS boot program storing region, it sent to a computer, and a 
controller made accessible to fields other than OS boot program storing region was further formed 
in after that. 

[0010]Control which becomes to a computer as an external storage which can be booted at the 
time of an activation start of a computer, and is cleared up in an external storage of this invention 
is performed. That is, though it is an external external storage, if BIOS of a computer rises and 
search of a device which can be booted is performed, status made to look to be an external storage 
which can boot oneself to a computer will be sent Thereby, it considers that a computer is an 
external storage which can boot an external external storage of this invention, and a command 
which reads [PL (OS boot program) is published. Then, IPL is read from OS boot program storing 
region of an external storage of this invention, and it is sent to a computer. OS main part 
memorized to another field of this external storage is read and loaded by this IPL. Thus, since an 
external external storage of this invention turns into an external storage (for example, FDD and CD- 
ROM) which can be booted, clears up to a computer and he is trying to transmit IPL at the time of 
an activation start of a computer, Even if set as BIOS by the side of a computer as a thing [ that 
this external storage cannot boot ], IPL comes to be loaded satisfactorily. When OS memorized by 
external storage of this invention is made into a different thing from OS of built-in HDD by this, 
even if it does not operate dividing a partition into built-in HDD and installing another OS etc., A 
different OS from OS of built-in HDD can be easily started only by connecting this external storage 
to a computer. 

[0011](2) OS main part read into fields other than said OS boot program storing region by OS boot 
program is stored. 

[0012]By memorizing OS main part with IPL to an external storage of this invention, it can perform 
performing starting of boot and OS simply with one external external storage [ one ]. 
(3) An external storage of this invention consists of hard disk drives. 

[0013]By constituting an external storage of this invention from HDD, OS boot program is read from 
a floppy disk, And by using utility software, time which loading of IPL takes OS main part as 
compared with a conventional method read from HDD accelerates, and there is an advantage that 
OS warm-up time can be shortened. 

[0014](4) It is a controller connected between an external storage [ that it cannot boot by BIOS of 
a computer ], and this computer, Status of which it makes a show as an external storage which can 
boot said external storage at the time of an activation start of a computer is sent to a computer, 
Then, a controller which reads OS boot program from this external storage, is sent to a computer, 
and is further made accessible to fields other than OS boot program storing region after that. 
[0015]This external storage is simply made into what can be booted by connecting a controller of 
this invention between an external storage and a computer. 
[0016] 

[Embodiment of the Invention] Drawing 2 shows the connected state of external HDD and the 
personal computer (henceforth PC) 1 which are the embodiments of this invention. 
[0017]Built-in HDD10 is provided in PC1 and OS1 which is IPL and standard OS is stored in this 
built-in HDD10. The converter 2 which performs interface conversion of USB-IDE is connected to 
this PC1, and IDE connection of external HDD3 is made at the output side of the converter 2. 
Although PC1 consists of notebook PCs, for example and USB FDD can be set . up as a function of 
BIOS as a device which can be booted, USB HDD has the restriction which cannot be set up as a 
device which can be booted. Therefore, in the composition shown in drawing 2, since external HDD3 
seen from PC1 is set to USBHDD, it cannot be recognized in the usual state as a device which can 
boot this external HDD3. 

[001 8] External HDD3 equips the inside with the controller 30 concerning this invention, and the 



storage parts store 31 is provided with the HDD corresponding areas P1 and the FDD 
corresponding areas P2, OS2 which is the 2nd OS is stored in the HDD corresponding areas P1, and 
[PL is stored in the FDD corresponding areas P2. 

1"001 9l Drawing 3 shows the lineblock diagram of each outline of the above-mentioned built-in 
HDD10 and external HDD3. 

[0020]The controller 30 formed in external HDD3 is made to look as if external HDD3 was FDD to 
PC1 at the time of the activation start of PCI. -Actually, since interface conversion of USB-IDE is 
performed in the converter 2, it is with the converter 2 and external HDD3, and it is made to look as 
if external HDD3 was USB FDD to PC1. Then, to external HDD3, PC1 takes out the access 
command to USB FDD, and it performs read-out of [PL If the command is received, the controller 
30 will read [PL from the FDD corresponding areas P2, and will transmit it to PC1. PC1 needs to set 
up the priority of USB FDD about read-out of IPL by setting out of BIOS in this case more highly 
than built-in HDD10. IPL memorized in the FDD corresponding areas P2 needs to set up load OS2 
memorized in the HDD corresponding areas P1. Thereby, at the time of the activation start of PC1, 
by reading [PL from the FDD corresponding areas P2 of external HDD3, and the memory of PC1 
memorizing, and performing this [PL continuously, OS2 memorized in the HDD corresponding areas 
P1 of external HDD3 is loaded, and starting is completed. 

[Q021] Drawing 4 is a lineblock diagram of the above-mentioned controller 30. IDE interface 32 is 
arranged at IDE interface 31 and an output side, and, as for this controller 30, the selection circuitry 
and the controller body part 33, and the command analyzing part 34 are arranged between this 
interface 31 and 32 at the input side. The command analyzing part 34 analyzes the kind of command 
sent from PC1 via the converter 2, and performs processing according to the command. Since the 
input-and-output side is an IDE interface, both the controllers 30 of this embodiment can connect 
external IDE HDD as it is. A selection circuitry and the controller body part 33 perform actual 
control according to the contents analyzed by the command analyzing part 34. 

[0022] Drawin g 5 is a flow chart which shows operation of the outline of PC1 and the controller 30 in 
drawing 2 . 

[0023]The operation by the side of PC1 is the same as operation of PC shown in drawing 1 . If 
starting of BIOS is started, search of the device which can be booted will be performed in PC1 and 
the connection-confirm command of USB FDD will be published (ST1-ST3). The controller 30 
receives the command in ST10, and analyzes a command kind by ST11. Since the converter 2 is 
connected between PC1 and external HDD3, the connection-confirm command of USB FDD is 
changed into a FDD connection-confirm command. In ST12, analysis of that a receiving command is 
a FDD connection-confirm command will return connection-confirm status to PC1 side. This step is 
a step which external HDD3 makes look like spoofing and FDD being connected to FDD. PC1 will 
regard it as that to which USB FDD is connected, if this connection-confirm status is received. In 
PC1 side, it is assumed that the priority is highly set up rather than built-in HDD10 as a device 
which can boot USB FDD. 

[0024]In ST4, PC1 will publish the command for reading into a memory IPL stored in the 
specification device (FDD), if the above-mentioned connection-confirm status is received. 
Therefore, the controller 30 receives the command accessed to FDD, and performs control which 
reads the data of the FDD corresponding areas P2 in ST13. Since IPL is memorized in these FDD 
corresponding areas P2, this IPL is read into PC1 and control is passed to IPL. Then, in PC1, 
although OS is loaded by read IPL, OS2 is loaded from the HDD corresponding areas P1 of external 
HDD3 by writing USB HDD as OS reading-origin at this time. That is, in ST11, it judges noting that 
the kind of received command is an HDD access command, and control which reads OS2 from the 
HDD corresponding areas P1 in ST14 is performed, and it transmits to PC1 side. 
[0025]Although the above-mentioned operation of the controller 30 is realized by the command 
analyzing part 34, firmware can constitute this command analyzing part 34. 

[0026]Without completely being changed, the operation after the power turn by the side of PC1 only 
forms the controller 30 in external HDD3, and can be booted by pretending that FDD is connected 
so that clearly from the above-mentioned operation. For this reason, it becomes possible to perform 
starting by OS memorized by this external HDD3 by memorizing OS other than OS installed in the 
field P1 of external HDD3 built-in HDD10. Since reading of [PL from the FDD corresponding areas 



P2 is performed at high speed in this case as compared with the case where it reads from an FDD 
device, warm-up time of OS can be made quick. Although the above-mentioned operation is 
performed, it is not necessary to prepare utiilty software separately. 

[0027]In the embodiment shown in drawing 2 , although an external storage is connected to the USB 
terminal of PC1, it is also the same as when connecting external HDD to the IDE terminal and SCSI 
terminal instead of a USB terminal. As shown in drawin g 6 , it is also possible to pretend to be that 
to which not the FDD corresponding areas P2 but the CD-ROM corresponding areas P2 are 
established, and CD-ROM is connected to this PC1 at the time of the activation start of PC1. 
Generally, since CD-ROM is set up like FDD as an external storage which can be booted, it can 
perform OS starting by external HDD3 like [ such composition ] drawing 2 . 
[0028] 

[Effect of the Invention]According to this invention, the startup by OS memorized by this external 
storage can be easily performed by pretending to be that to which the external storage which can 
be booted is connected to the computer. For this reason, since it can perform easily starting by OS 
memorized by built-in HDD and a different OS and there may not be an FDD device, CD-ROM, 
utiilty software, etc., handling is very convenient. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The flow chart which shows the operation at the time of OS startup of a personal 
computer. 

[Drawing 2]The figure showing the connected state of external HDD of the embodiment of this 
invention, and a personal computer. 

[Drawing 3] The figure showing the example of composition of the storage area of built-in HDD and 
external HDD. 

[Drawin g 4]The lineblock diagram of a controller. 

[ Drawing 5] The flow chart which shows operation of the personal computer at the time of a 

personal computer startup, and operation of a controller. 

[Drawing 6] The figure showing other embodiments of this invention. 

[Description of Notations] 

1 - personal computer 

2- USB-IDE converter 

3- external HDD 
30-controller 

P1-HDD corresponding areas 
P2-FDD corresponding areas 
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DRAWINGS 

[Drawing 1] 
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CLAIMS 



[Claim(s)] 

[Claim 1]An external storage comprising: 

A storage parts store provided with OS boot program storing region and the other field which 
memorize OS boot program. 

Status made to look like that to which an external storage which can be booted at the time of an 
activation start of a computer is connected is sent to a computer, Then, a controller which reads 
OS boot program from OS boot program storing region, is sent to a computer, and is further made 
accessible to fields other than OS boot program storing region after that. 

[Claim 2]An external storage, wherein OS main part read into fields other than said OS boot 
program storing region by OS boot program is stored. 

[Claim 3]The external storage according to claim 1 or 2 in which said storage parts store is a hard 
disk. 

[Claim 4]It is a controller connected between an external storage [ that it cannot boot by BIOS of a 
computer ], and this computer, Status of which it makes a show as an external storage which can 
boot said external storage at the time of an activation start of a computer is sent to a computer, 
Then, a controller which reads OS boot program from this external storage, is sent to a computer, 
and is further made accessible to fields other than OS boot program storing region after that. 
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HDD*]JS««P 1 FDD#JEI«P2iS:«t 
HDDMi^P 1 tCli. S2O0Sffc50S2« 
FDD^S«P2Cli, IPL»^tlt 

[0 0 19] 0 3(4, ±|El*jflSHDD 1 0 tftttttHD 
D 3<D%h?h<DW&<Dffif&M : k?FLX^?> a ' 

[0 0 2 0] KHtfHDD 3ft\cm\ft)tlX^Z>=iy b 
3-^3 0(1, P C 1 ®jg|bMttl$|C, PCI tC*fL^ 
ttttHDD 3*«FDD-CS)5d»OJ: 5 fcJHt*»»tS. H 
^fCti, 3 y/<—& 2 (C&V^TU S B — I D E <D4 V$ 

—7 x.4 x&%i%'rt<z>X^Z>tcib\c > =tys<—? 2 bft 
HifHDD3 tX\ PCI tMLMltHDD3/5SUS 
B FDDX-hZ>fr<D£0fc&1tM-t?> o -fZ>b, PC 
lit, ^#ttHDD 31C*fLT, USB FDD^OT 
^ir^3-v>- KSrtfJU I PL©l^iJiL5rI1ft5„ 
3^^-73011 t«3?y KS-SttSi-St FDD 
*tJCSffi«P2*»b-I PLSrK^ttJLTPC 1 iC^Pj- UfeiS 

-T5o 4*>\ 'roift'S', pciiiB i os©t£iao 

IPLOR^WUCH-L, USB FDD<^M5feli 
{iSrftjScHDD 1 0 J; 9 fcS<K3tLt*s< 
-Cfo5„ FDD*f*Sifi«P 2{cE'IS$ttT^2. I 

PLI1 HDDWWP 1 (CE'lt^tt-Cl/^OS 2Sr 
D-K-r5<t5f^^b-C*J< Zbfr&WX-hZo ^ti 
fCit), P C 1 ©gKl^teB^MCfi, ^#ltHDD3©F 
DD)t«P2^f> I PL*5^lil$ftTPC \<D/ 
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* yeasts $*x, m^xz<Di PLtfmnzhzztic 

iot, *M*ltHDD3<0HDD*tJfcffi#P 1 tCf2'|f£ 

[0 0 2 1 ] 04(1, JbfB3>- hn-73 0 <Dffil$.mX' 
1bZ>o Z.<D^V hn-73 OH, A^lfiiJt- I DE^y? 
-7i^^31, fcH^ffiflK. I DE^V^- 7i^f^ 3 
2, ro^y^^i-f/Sl, 3 2 ffllcaJREK • =» 
y hn-7#ft£(S3 3 i3?y K#PW8B3 4 #Eff$;tx 

PCl*»fci£P>ftT<5 = ^:'K©«£S:fiPtfrU ^© 10 

-7 3 0l±, AHtfHHtftfcfcl DE^^-7i-f^ 
T'fcSfc&tC, tmtf<D I DE HDD&^OStii 

[0022] 0 5 (1, 02 (C&V^T, PClt^yf-n 
-7 3 0<DWm<DWsfc*&-fy hT'fcS, 
[0 0 2 3] PCI fl|©»f^H, 0 1 iC^i" P C <DW)fc 

tmwbZo b i os<Dmw}tfmtk£tizt. pci 20 

[Cjo^T^- h^T«B»BO|ft**«fft)*l, USB FD 
D©SS«6»Sj3-r>'K^tT$n5 (ST1~ST 
3) „ nyhn-7 3 0lt S T 1 0 CtS^t^W^? 
^KSrSflTU STllfavyKllSrgffn. ft 
33, PCI ir^ttttHDD 3 iOK»Cf±3 V*—* 2i« 
^$tlT^5fcft(C, USB FDD©^5t^3-r 
yKfl, FDDi»i3-7yKtfiJ^5. gffi = 
K^FDDta^^vy VX3bZ>Zh*ffitifir?> 
i, ST1 2iC*3^TPC lflUc^LSSKStSS^x-^ 
**T&to Z<DXTyy r \-t, MltHDD3^FDDC 30 
fc*>-f£U FDD#^S;|xT^*fc©i:J!.*ifl»tt« 
^fy/'tfeS, PC1I1, ^©gM&SfclS*^— 
gUSt, USB FDDdSg$g$tl-0>5 t<Dt^f£ 
"To ft*>\ P C 1 {iT'fl , USB FDD^-h^rffi 
tmWt LTrtJSHDD 1 0 ±5 t>ffftJffitt#ffi<R£ 

[0 0 2 4] P C 1 ft, ±12©*g3ifill3*x-**&g 
ft-TSt, ST4ttiV^, (FDD) tfeiW 

^tiT^S I PLS:>*y {cg&#.&tr£:«><D=i-7V K£ 
SStrfS,, Lfc^oT, 3> h C--7 3 0(1, FDD— 40 
7^t^f5 3-7yK&SffU ST13l:^tFD 
D*tJ6:fi«P2©7 f -^SrSi5*iitf*Jffli*»5. ^©F 
DD*tt&«l*P 2{Cfi, I P Li«jE1i$n-C^5fc«) 
(c, ;:© i p L^PC l MR*&$*x"(\ IMIMUPL 
K8E3;ixs. ttv^-c, pcitctj^t, fiS^&^ip 

LCiDOSCD- KfcfT?* 5 , -©B#, OS©lc^ii 
h-Jtb l-T, USB HDD£*^T*i< ^ttcfco 
T, ^M»tHDD3©HDD»JEfi:ffi*P 1HOS 2# 
n-K£*i5„ Irtefrh, ST1 UC&^T, gffiLfc 

KOlIiSHDDT^t^ary KT'fc-5<h LT 50 
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¥IJ5£U ST 1 4l:fcPTHDD^«P 1 HOS 
2 fctt*i&trtM*fcm\ P C 1 flHc<K*i-«„ 
[0 0 2 5] &*5, =y 3 0©JbfE©»#fl=" 

K#W8S3 4}CioTH^.$tt-S^, lOa^K 

ffi ffiU 3 4 fi y r - a -7 x. r (c i o xmfct 3 r. t *s X 

[0 0 2 6] ±fE©»)^P>KP>^J: 5£, PC l{B!l 

n-y 3 0^^#ltHDD3rt(CK!H^fcltT\ 
<b F DD*«»«t$*fCV^5 J: 5 (cjL-frTWtT^- h £ti 
?Ii^5 0 ~©7ttf), ^#ltHDD3©IfPl 
ICrtlHDD 1 0{C^* h-^^tlTI/^OS <t(l»J 
©OSS:IEt8U-C*S< difcltj, ^©^f+»tHDD 3 
tcfSti $ tiX v ^3 O S [c 1 5 iSM SrtT 5 i t # ^Ttgtcft 
5 0 $fc, :©^FDD^ItP2H©IPLO 
K*ii*tt, FDDS«d>bSt*iitP*&tJt«Liliit 
(CfTfrftSfc&fC, O S <D&W)B$ffl%'M< -T5 - t ^T* 

[0 0 2 7] 02 (C^-t-HJg^-C'H, PCIOUSB 
jJS^-fC^gBIElggg^^LfcfcW-Cfe?.^, US B4H 
^•CHft<, IDES^SCS iSWftltHDD 

(C, FDD*tJCSffi«P 2t*ltt< „ CD-ROMM 
«P2SrK»t, PC l<OSnn^F(C0EPC KC^LC 

D-ROM*sgfitstfCir'>« t©fcE-&d»ttar. t t>nr 

fgT'&So CD-ROM(i, FDDi|5]^i^C7 , ' 

r. © J: 5 ft*^X t , 0 2 t mm\£lMttt H D D 3 T'O 
[0 0 2 8] 

*»lt -5 t ± t> , r ©^sseissbiceis $ v ^5 
rt^H D D icE^ $ ftx v ^ o s t S<e o fco S TM) 

i-S^i^fBWcfi 1 ^ FDDgl, CD-ROM, 3. 

tm#>xm\\xhz> 0 
immoffiwmw] 

[01] yi-^^yfzu— ^©os^i)^F©i(if^$: 
[02] *&w<DnmBn<Dt\-m-tHDD t'<-yi-* 

^yfa-^t ©Sic^ffi Sr^-fBI. 
[0 3] rtJlHDDi:^W»tHDD©1ElMWE©«J««l 
Sr*-f0„ 

[04] =yho-7®Ma 
[05] ^-yf;i/3yt\-^eiBt©^-vt^3 
y tV — ^©fjf^t =>• hn-7©iftf^^*-f7n-^ 



[0 6] *%w<DtiKDmmBnzfn?m a 

2-USB- I DEa^-^ 



(5) 



P 1 -HDD*fJCSffi« 
P 2-FDD*fjSfS$ 
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IDE 
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32 

IDE A 



IDE BUS > HDD 



mm 



tm 
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[05] 



Power ON/Reset 
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aos&n 




ST2 







ST3 



axrrPiffi»«tci»» 



ST4 



«IPL«->^iJt:Ka 
*s M»*iPLfc:art- 
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ST5 



| IPL|C«fcUQS(pa-E | 



STB 



(Bid 




